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    ATLAS

The Good...

� +LJKHU�(QHUJ\

� %URDGEDQG�SURGXFWLRQ

² PXOWLSOH�SURGXFWLRQ�PHFKDQLVPV
� TXDUN�TXDUN��JOXH�JOXH��TXDUN�JOXH

² EURDG�UDQJH�RI�&0�HQHUJ\
� ZLWK�KLJK�HQRXJK�OXPLQRVLW\��RQH�FDQ
SUREH�UHDOPV�IDU�DERYH��DQG�EHORZ��WKH
DYHUDJH�FRQVWLWXHQW�&0�HQHUJ\

���⇒��'LVFRYHU\�PDFKLQHV
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...the Bad...

� $W�WKH�/+&�D����
*H9�+LJJV�KDV�D
FURVV�VHFWLRQ�UDWLR
RI�a�������WKH�WRWDO
FURVV�VHFWLRQ�

� �σWRW
² ���PE���#)1$/

² ����PE�#&(51
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...and the Ugly.

� +LJK�/XPLQRVLW\
PHDQV�PXOWLSOH
LQWHUDFWLRQV�
² $W�GHVLJQ

OXPLQRVLW\��/+&
H[SHULPHQWV�ZLOO
IDFH�URXJKO\���
PLQLPXP�ELDV
HYHQWV�SHU�EXQFK
FURVVLQJ

� 3DUWRQ�GLVWULEXWLRQV
PHDQ�QR�EHDP
HQHUJ\�FRQVWUDLQW
² FRQVHUYDWLRQ�LQ�WKH

WUDQVYHUVH�SODQH

� ,QLWLDO�VWDWH
UDGLDWLRQ��4&'�
² HYHQ�PRUH�DFWLYLW\
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A Slow Start

´7KH�,65�PLVVHG�WKH�-�ψ�DQG�ODWHU�PLVVHG�WKH�ϒ�´
��0DXULFH�-DFRE�DW�WKH�ODVW�PHHWLQJ�RI�WKH�,65
FRPPLWWHH��-DQXDU\��������

´���LW�WRRN�D�ORQJ�WLPH�WR�RYHUFRPH�WZR�PDMRU�GLIILFXOWLHV�RI
FROOLGHU�SK\VLFV��7KH�ILUVW«�WKH�UHODWLYHO\�ORZ�OXPLQRVLW\«�7KH
VHFRQG«WKH�YHU\�ZLGH�DQJOH�VSUHDG�RYHU�ZKLFK�SDUWLFXODUO\
LQWHUHVWLQJ�HYHQWV��VXFK�DV�OHSWRQ�SDLU�HYHQWV��PD\�RFFXU«

����7KH�DQVZHU�LV��RI�FRXUVH��VRSKLVWLFDWHG�GHWHFWRUV�FRYHULQJ�DW
OHDVW�WKH�ZKROH�FHQWUDO�UHJLRQ����R���θ������R��DQG�IXOO
D]LPXWK�µ

´�«WKH\�VWXPEOHG�RQ�DQ�XQH[SHFWHGO\�VWURQJ�KDGURQ�\LHOG��ODUJH�
S7�SURGXFWLRQ�KDG�EHHQ�GLVFRYHUHG��D�ZLWQHVV��DV�ZH�QRZ�NQRZ�
WR�WKH�SRLQWOLNH�VWUXFWXUH�ZLWKLQ�KDGURQV�

² (DUO\�,65�H[SHULPHQWV�ZHUH�QRW�SUHSDUHG�IRU�WKH�-�ψ
DQG�ODWHU�RQHV�ZHUH�WRR�ODWH�IRU�WKH�ϒ��7KH\
QHYHUWKHOHVV�OHDUQHG�D�ORW�DQG�SDYHG�WKH�ZD\�

*Maurice Jacob, Kjell Johnsen, “A Review of Accelerator and Particle Physics at the CERN ISR”,
CERN 84-13, (30 November, 1984)
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SPS: W Discovery

8$��DQG�8$���ZHUH�ZHOO�SUHSDUHG�DQG�ULJKW�RQ�WLPH�
7KH�:�FURVV�VHFWLRQ�ZDV�a�������σWRW�
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Tevatron MW

� +LJKHU�SURGXFWLRQ�FURVV
VHFWLRQV�DW�KLJKHU�HQHUJ\�
² ��N�:·V�'∅

� 0RPHQWXP�FDOLEUDWLRQ
IURP�-�ψ��ϒ��DQG�=
² 0�-�ψ� �������±����0H9
² 0�&')��0�3'*�a�������
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W Mass

79.5 79.7 79.9 80.1 80.3 80.5 80.7 80.9 81.1 81.3 81.5
Mw (GeV)

UA2 (W → eν)

CDF(Run 0,  W → eν,µν)

CDF(Run 1A, W → eν,µν)

CDF(Run 1B*, W → eν,µν)

CDF combined*

D0(Run 1A,  W → eν)

D0(Run 1B*, W → eν)

D0 combined*

Hadron Collider Average*
(25 MeV Common Error)

NUTEV*  ( νFe)

LEP II* (ee → WW)

World Average
* : Preliminary

80.360 +/- 0.370

80.433 +/- 0.079

80.474 +/- 0.093

80.448 +/- 0.062

80.250 +/- 0.110

80.350 +/- 0.056

80.376 +/- 0.039
χ2/Nexp = 3.2/5

� 8$���&')��'∅�⇒�SUHFLVLRQ�PDVVHV�
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SVX Single Tagged
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Tevatron: Top Discovery

'LVSODFHG�9HUWH[�E�WDJJLQJ

CDF

CDF

CDF

���&')�DQG�'∅�VXFFHVVIXOO\
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FURVV�VHFWLRQ�RI�a�������σWRW��
H[FHHGLQJ�H[SHFWDWLRQV�
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Top Event in D∅
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CDF: 1st Top Event

e+ Jet 4

Jet 1

Jet 3Jet 2

run #40758, event #44414
24 September,  1992

SVX Display

ν Mtop = 170 ±  10 GeV/c2Fit

l1

l2

l1

l2

= 4.5 mm

= 2.2 mm

CDF



J. Incandela,  Fermilab Academic Lecture Series, Jan. 19, 2000 slide 13

CDF

DD
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Tevatron: B  physics

� 3UHFLVLRQ�OLIHWLPHV�DQG�PDVVHV
² �τ�%���τ�%R�� ������±����

� )ODYRU�WDJJLQJ��VDPH�VLGH�	�RSSRVLWH�VLGH�MHW
� %G�PL[LQJ
� %F�GLVFRYHU\
� )LUVW�KLQW�RI�&3�YLRODWLRQ

² VLQ��β��a�����±����

0

0.2

0.4

0.6

0.8

1

-1 -0.5 0 0.5 1

Run 1

2 fb-1
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What’s Next ?

� ([SHULPHQWV�DOO�KDYH�VLPLODU�REMHFWLYHV
² 60�GDWD�RU�686<�⇒�/LJKW�KLJJV
² 686<�SDUWQHUV
² 3UHFLVLRQ�HOHFWURZHDN�PHDVXUHPHQWV

� �0Z��0WRS

² %�3K\VLFV
� �&.0�DQG�&3�9LRODWLRQ
� �%V�PL[LQJ
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Tevatron Run 2

� $FFHOHUDWRU�→�0DLQ�LQMHFWRU�XSJUDGH�→���7H9
² �����/RZ�OXPLQRVLW\��5XQ��D��→���IE���H[SW�

� ��������[������FP���V��

� ����QV�→�����QV�EXQFK�FURVVLQJ
� �σ]�a����FP��σ[�a����µP
� ����LQWHUDFWLRQV�SHU�FURVVLQJ

² �����+LJK�OXPLQRVLW\��5XQ��E��→����IE���H[SW�
� ��������[������FP���V��

� ����QV�EXQFK�FURVVLQJ
� �σ]�a�������FP��"��σ[�\�a����µP
� ����LQWHUDFWLRQV�SHU�FURVVLQJ

1030 10321031

100

10

1

0.1

< N >
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    ATLAS Tevatron: SM Higgs
Production

� JJ→��+�������GRPLQDWHV�EXW�VZDPSHG�E\�GLMHWV
� TT′�→�+9����IDFWRU������ORZHU�EXW�EDFNJURXQGV

DUH�PRUH�UDUH��WW�:EE�=EE�:=�

σ(pp
_
→H+X) [pb]

√s = 2 TeV

Mt = 175 GeV

CTEQ4Mgg→H

qq→Hqq
qq

_
’→HW

qq
_
→HZ

gg,qq
_
→Htt

_

gg,qq
_
→Hbb

_

MH [GeV]
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WW
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bb

tt 

ττ
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Tevatron: SM Higgs Decays

� P+��������+→EE�GRPLQDQW�
⇒�:�Oν,TT·�EE���=�νν�OO�TT�EE���ILQDO�VWDWHV

� P+�!������+→::�GRPLQDQW�
⇒�:�:��:�:�:±��:�:��=��
l�l�νν,  l�l′�ννjj��l�l�l′±�ILQDO�VWDWHV

� 0660�+LJJV��PDQ\�RI�WKH�VDPH�FKDQQHOV�DV�60
DQG��HQKDQFHG�DVVRFLDWLRQ�WR�EE�DW�ODUJH�WDQβ

/HSWRQ�LG��E�WDJJLQJ
DQG�(7�DUH�FUXFLDO
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Lepton id, b tagging, ET

� :�PDVV�7RS�%�SK\VLFV
� 686<�VHDUFKHV�

² JOXLQR�SDLU�SURGXFWLRQ�ZLWK�FDVFDGH�WR
OLNH�VLJQ�GL�OHSWRQV�RU�JDXJLQRV�WR�WUL�
OHSWRQV

² VWRS�SDLU�SURGXFWLRQ�WR�WRS�OLNH�GHFD\V
ZLWK�ERWWRP�RU�FDVFDGHV�WR�FKDUP
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    ATLAS

CDF II

� (QGSOXJ�&DORULPHWHU
� 7UDFNLQJ

² 6LOLFRQ�9HUWH[�'HWHFWRU���/D\HU��� ��69;�,,�
² ,QWHUPHGLDWH�6LOLFRQ�/D\HUV��,6/�
² &HQWUDO�2XWHU�7UDFNHU
² 7LPH�RI�)OLJKW

� )URQW�(QG�(OHFWURQLFV
� 7ULJJHU�'$4��SLSHOLQHG�
� ([WHQGHG�0XRQ�V\VWHPV
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    ATLAS

~ 64 cm 

SVXII
 

 ISL

Layer 00

 

CDF Layer 00 SVX II ISL Totals

Layers 1 5 2 8

Length 0.9 m 0.9 m 1.9 m

Channels 13824 405504 303104 722432
Modules 48 SS 360 DS 296 DS 704

Readout Length 14.8 cm 14.5 cm 21.5 cm

Inner Radius 1.35 cm 2.5 cm 20 cm 1.35 cm

Outer Radius 1.65 cm 10.6 cm 28 cm 28 cm

Power ~100 W 1.4 kW 1.0 kW 2.5 kW

CDF II Silicon
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    ATLAS

CDF II  Layer 00

2.2 cm

6LOLFRQ

/LJKWZHLJKW
&DEOHV

)URQW�HQG
HOHFWURQLFV

&RROLQJ
&KDQQHO

%HU\OOLXP
%HDP�SLSH

&�)LEHU
VXSSRUWV
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    ATLAS

CDF SVX II

��%DUUHOV��&RPSDFW�GHVLJQ�

�(OHFWURQLFV�PRXQWHG
GLUHFWO\�RQ�VLOLFRQ�WR
DYRLG�ORQJLWXGLQDO�JDSV�

�2YHUODSV�LQ�φ

�5DGLDO�VSDQ�a��FP�IRU��
OD\HUV��
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    ATLAS

CDF Intermediate Si Layers



J. Incandela,  Fermilab Academic Lecture Series, Jan. 19, 2000 slide 24

CDF

DD

    ATLAS

CDF Central Outer Tracker (COT)

� ���ZLUH�SODQHV
² ���VXSHUOD\HUV�
² ����DUH��R�VWHUHR
² 'ULIW�WUDMHFWRULHV

XQLIRUP�������FP�FHOO�
² �������VHQVH�ZLUHV

� 1RYHO�&RQVWUXFWLRQ�
² 8VH�ZLQGLQJ�PDFKLQH
² ���ZLUHV�SF�ERDUG�

SUHFLVLRQ�OHQJWK
Sense wires
Potential wires
Cathode
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Tracker Performance

� ,PSURYHG�PRPHQWXP�UHVROXWLRQ
² UXQ���δS7�S7��a������
² UXQ���δS7�S7���������

� +LJK�HIILFLHQF\�	�EHWWHU�VWHUHR
� ,PSDFW�3DUDPHWHU�5HVROXWLRQ

�σG�Uφ��a���⊕����S7�>µP@
�σG�U]��a����>µP@

0.05
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0.07
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σ P
t/P
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)

TOP alone

TOP + 3 Min Bias events
TOP + 6 Min Bias events
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� ����VFLQWLOODWRU�EDUV
MXVW�RXWVLGH�&27
² �[��FP��E\�����P

ORQJ
² U�R�ERWK�HQGV

Z�ILQH�PHVK�SPW·V
² ����SV�UHVROXWLRQ

H[SHFWHG
� 3ULPDU\�SXUSRVH�N�LG

IRU�%�IODYRU�WDJJLQJ

CDF TOF
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CDF Calorimeters

� 1HZ�3OXJ�&DORULPHWHUV
² 6FLQWLOODWRU�WLOH�GHVLJQ

� &HQWUDO�&DORULPHWHUV�5HIXUELVKHG
² QHZ�IDVWHU�HOHFWURQLFV



J. Incandela,  Fermilab Academic Lecture Series, Jan. 19, 2000 slide 28

CDF

DD

    ATLAS

CMX Mini Skirt

CMU

CDF Muon System

CMP

CMX

IMU

CMX

IMU
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CDF Trigger/DAQ

&')�ZLOO�KDYH�D�OHYHO��
GLVSODFHG�WUDFN�WULJJHU

⇒�+DGURQLF�E�GHFD\V

%�→�ππ��%�→�'.��%V�→�'VQπ
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New Solenoid, Tracking System
Si, SciFi,Preshowers

Shielding

Forward Mini-drift 
chambers

Forward ScintillatorCentral Scintillator

+ New Electronics , Trig, DAQ

D∅ Upgrade

� 6LOLFRQ�0LFURVWULS�9HUWH[HU
� &HQWUDO�)LEHU�7UDFNHU
� �7�6ROHQRLG
� (QKDQFHG�0XRQ�6\VWHP
� (OHFWURQLFV�'$4�7ULJJHU
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D∅ II Tracker

6ROHQRLG

)LEHU�WUDFNHU

&HQWUDO�3UHVKRZHU

)RUZDUG�3UHVKRZHU

6LOLFRQ�'LVNV

6LOLFRQ�%DUUHOV

δpT/pT
2(η=0)~ 0.15+3.6/pT [%]
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D∅ II Silicon

DØ 6 Barrels F Disks H Disks Totals

Layers/planes 4 6/side 2/side

∆z 77 cm 48 cm 10 cm

Channels 387120 258000 147456 792576
Modules 432 144 192 768

Readout Length 12 cm 7.5 cm 14.9 cm

Inner Radius 2.7 cm 2.6 cm 9.5 cm 2.6 cm

Outer Radius 9.4 cm 10.5 cm 26 cm 26 cm

� ,PSDFW�3DUDPHWHU�5HVROXWLRQ
�σG�Uφ��a����⊕����S7�>µP@
�σG�U]��a����>µP@
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D∅ Fiber Tracker

� 9/3&���+,67(�9,��6L�$V
DYDODQFKH�SKRWRGLRGH�
² +LJK�4(�>���
² QRLVH�RFFXSDQF\�<�������
² +LJK�5DWH�FDSDELOLW\

� >����0+]
² +LJK�SURGXFWLRQ�\LHOG

� >����������H[SHFWHG�
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D∅ Calorimeters

�σ((��(�a�����√(�IRU�HOHFWURQV
�σ((��(�a�����√(�IRU�SLRQV
�H�π�≤������DERYH����*H9

D0 LIQUID ARGON CALORIMETER

1m

CENTRAL 
CALORIMETER

END CALORIMETER

Outer Hadronic
(Coarse)

Middle Hadronic
(Fine & Coarse)

Inner Hadronic
(Fine & Coarse)

Electromagnetic

Coarse Hadronic 

Fine Hadronic 

Electromagnetic
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Tevatron Expectations

� 60�+LJJV��&')�⊕�'∅
([FOXGH�0+�������*H9�����IE���H[S�
�σ���0+�������*H9�����IE���H[S�
�σ���0+�������DQG�������0+�������*H9�

����IE���H[S�
� 686<

6XEVWDQWLDO�SRUWLRQ�RI�SDUDPHWHU�VSDFH�
� 0Z��&')�⊕�'∅

σ0�a����0H9����IE���H[S�
σ0�<����0H9�����IE����H[S�

� 0W��&')�RU�'∅�LQGLYLGXDOO\
σ0�<����*H9����IE���H[S�
σ0�<����*H9�����IE���H[S�

� %�3K\VLFV���&')�HVWLPDWHV
�δVLQ�β�a���������IE���
�δVLQ�β�a����������IE���
�%V�PL[LQJ��[V���������IE���



J. Incandela,  Fermilab Academic Lecture Series, Jan. 19, 2000 slide 36

CDF

DD
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W & top masses

� 7RS�0DVV
² ��IE������⇒�δP�a���*H9�SHU�H[SHULPHQW
² ���IE����⇒�δP�a���*H9�SHU�H[SHULPHQW

1

10

10 2

10
2

10
3

10
4

10
5

∫ L dt  (pb -1)

∆M
W

  (
M

eV
)

Run 1a, CDF, DØ, UA2

Scaling

+ resolution

+ systematics

Run 1 CDF+DØ

:�0DVV
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